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SUMMARY 


The purpose of this report is to examine the Yukon pop- 
ulation changes in the past years and to estimate and project 
the Yukon population by age, sex, and ethnic group for the 
1972-81 period. 

A component method of projection, involving separate pro- 
jections of fertility rate, mortality rate and net migration, 
has been used in this study. A simulation program for the pop- 
ulation projections by the component method was set up to carry 
forward the 1971 census population by age, sex, and ethnic group 
to 1981. The projected populations for the Yukon Territory rep- 
resent the level as of June 1 of each year. 

Because of uncertainty about the future behaviour of each 
component of population change, the projections are not intended 
to be forecasts or predictions of the actual population at fu- 
ture dates. The population projections presented in this study 
were based on various assumptions underlying the components of 
population change. The projections are conditional in the sense 
that the projected future size and age-sex-ethnic structure of 
the Yukon population will be attained only if the underlying as- 
Sumptions are fulfilled. 

A total of twenty-three series of population projections, 
each based on a different combination of assumptions, are pre- 


sented in this study to provide users a wide range of future 
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Size of the Yukon population. Four series representative of 
the range of projections are presented in detail in Appendix 
10. The assumptions underlying these four projection series 


are summarized as follows: 


Projection Series 


A B C D 

Fertility Rate 

Indian Medium Medium Medium High 

Whites Medium Medium Medium High 
Mortality Rate 

Indian High Medium Low Low 

Whites High Medium Low Low 
Annual Number of 
Net Migration 

Indian -20 -20 =20 0 

Whites 300 300 300 500 


Based on these assumptions, the projected size of the Yukon 
population and the expected change in the age-sex-ethnic struc- 
ture of the Yukon population are summarized as follows: 

1. The population of the Yukon Territory was 14,628 in 1961 and 
18,385 in 1971, and is expected to range from 21,514 to 
25,0908 in 3976 andy tromy24,612 torm7,;928) persons in98l. 

The average annual growth is expected to be between 3.18% and 
4.66% during the period of 1971-76 and in the range of 2.73% 
to 3.88% over the period 1376-81 as compared to 2.31% for the 


period 1961-71. 


ge 


oA 
ea 


- a - 7 - a 
ae > s 
rye ; 


80 ovlossnesexyen jasizes wor 
xibseqgA at fiadeb ht seamen « 
euitee ‘DOTS 270% seat 


00¢ 


novcY elt 20 esis besoeftoag atts Anos sqmTEAS eaedt mo beasd oo 
~ovLJe olimtige-xed-eps ads ak spied betoegxs edd bas ‘poLsalag 
sawollor a6 besixemwe exs aottaingor, aotuY edt to. vay 
has gel mt asa, he eiw yred iazet noauy edd ie sottsLuqoq- ~- 
2 b12,1S'mox}d spnex of bevnegne at bain iter ak -28C er 

a 
/L8€I ab enoateg BS€,TS ot Sta et moa’ bus — eo es 
es 
See HALE sented 52 SOR Be anne 5 


30 


Under 15 
15-64 


65 + 


BOREREORE 
SSS 
BRRRRREEE 


cD) 
= i) : Ey 
ws oa ee ceieey racy ete ace MMU 
& 09 oO n wn Oo @D 
n md oe Oa @ 9 Go 2.0 
O tO) W) v M 
he ro ¢ M4 4 MH Mm x 
2 EA ee ee eee WME 
> Y = 6 oO ool = 
<3 = ee <n?) 
ax ° cers ea See a Q 
23 = aie Rae se tes es u) WUE 
[WZ 4muU0 3 9 o pow uw ee 
4 Sw ee = 
Sod. Os: eae ae = 
OQ, ue) QO. > set~ oS : 
9 8 § OD 8 og YS EEE 
oO Ee. ee as SS 
cd) re. G oF 0) 0) rr 
"WE c 0 o 0 ~ 
Oe COE, “I De eee ck es 4 
ll AIL 0. Sea tae 
LLL, © c rn) o g 9 
A ca WY . . ° 
é es 3 cD) ro as) res 
GP ee ee eee ae CMM LLL 
LEELA i heaaees ep seh Cine eee SS] 
U “ 
ca i. Qo. 680 = O74 oO 
< es a) G ue) ois Qy rT] 
eg FE ae ee MMM 
: Car ace eee 
ee lop) 
SS cee qc > «a: Q 
iris fe d= -O- Gor Lie a a 
E Or eG ao orl a eames MMM 
aie p Pe eed, Oe ee SSS 
_~< \y Ss oH WY 3) M4 
zo Oo. ofS 24 a ee 
O ene ara MMMM 
= 0, ey ees fe So 
wn to) bal o) o & 09) o 1) 
2s > zs O80. O cHoiee a 
au fs0 0d 4 
SGNVSNOH! NI NOLWINdOd ee eeu oa eee oO ii us x st 
. . Oo wt N 
N ~ 


JOVINIIDId 


SERIESA SERIES D 
1971 1981 1981 


CENSUS CENSUS 
1961 


SERIES A SERIESD 
1981 1981 
uEan 


1971 


CENSUS CENSUS 
1961 


- enilosb Lhiw noissiegod Sif #2. anekBnt Yo noltzoqgoerg our SS 


[8@L mt @Sf Boe OTOL ni eer of IveL aa Ce meee a | 
Spi Io exsey €f webaw norse lugog ert3 to hatsvogoxg ait of e 7 
sassiceh oF besoeiouq ef est idW bas eis tbat A3od 40% - : 
sesetoeb eiaT hore LU-IN@L oft save ylsnstetanes. ~~ : 
nolstxogoxzg ede nd neni m6 yd Bbeinsgmosos sd) ii iw . y, 


squomp Hjod 10% (ba-BL) noltsluqog aps paixrow edd 20 >) | 


: t. Aa 
eaTinw MAIO | 


a g 


—_ sane® a eile S| 


eee | 
Pe ee OLS 


4. The Yukon Territory is expected to have continuously 
more males than females although the imbalance between 
the sexes will decrease. The sex ratio (males per 
100 females) of the Yukon Territory declined from 
Poe sc Into CO, Liv.2 in 197) and is-projected to 


be between 112 and 115 in 1981. 
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Lis! = INTRODUCTION 


Fundamental for meaningful economic and social planning 
in both the public and private sector is a consideration of 
the size and structure of the population in the future. Plan- 
ning in such areas as education, employment, medicare, 
housing etc. must take into consideration future population 
trends. With this in mind, the present study attempts to 
estimate the size of the Yukon population by age, sex and 


ethnic group: from 1972° to oan 


A component method of projection, involving separate 
projections of fertility rate, mortality rate and net 
Migration, has been used in this population projection. The 
1971 Census population of the Yukon Territory by five year 
age group, sex and ethnic group is used as the base data 
for the projection of 1981. By the use of Sprague's multipliers, 
the projections of population by single years of age and sex 
for Indians and Whites for the projection years as of June l 
are obtained.2/ 


1/ 


—~ There are two other studies in which the projections were 
not shown by age, sex and ethnic group. See D.C. Emerson 
Mathurin and Normand Lafréniere, "The Supply of and the 
Demand for Labour in the Yukon and the Northwest Territories", 
Department of Indian Affairs and Northern Development, 
May 1971 and Statistics Canada, "Population Projections for 
Canada and the Provinces, 1972-2001", Catalogue 91-514 
Occasional, Information Canada, Ottawa, June 1974. 


The projections of population by single years of age, sex 
and ethnic group are not published in the report but can 
be obtained upon request. 
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Because of the uncertainty about the future behaviour 
of each component of population change, the projections are 
not intended to be forecastsor predictions of the actual 
population at future dates, but rather estimates based on 
certain assumptions. Users of these projections should also 
realize the implicit assumption that there will be no 
catastrophic events (e.g. a war or a natural disaster) which 
would seriously affect mortality, fertility and migration 


during the projection period. 


Section II of the study provides a brief review of 
population change in the Yukon Territory, as well as age, sex and 


ethnic composition of the Yukon population in the past years. 


Section III contains analysis of the data, description 
of the methodology and the assumptions employed to project 
the basic components of population change in the Yukon 
Territory to 1981. The selected series of the population 
projections are presented in Section IV. Section V is 


devoted to a few concluding remarks on the projection results. 
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II. DEMOGRAPHIC BACKGROUND OF THE YUKON TERRITORY 


The object of this chapter is to describe the basic 
features of population changes in the past decades and to 
indicate the relative contribution of the components of 
population changes to the total population. The age, sex and 


ethnic composition of the Yukon population will also be examined. 


ae epeleacton rend (1901-1971) 


Examination of historical data presented in Table l 
reveals that the Yukon Territory had experienced a 
fluctuating pattern of population changes during the period 
of 1901-1971 as compared to the Northwest Territories and 
Canada where there was a steady increase in the total pop- 
ulation. The early decades of this century were a period of 
declining population in the Yukon. Population dropped from 
27,000 in 1901, still at the peak of the gold rush, to 
8,500 mm E911 and 4,200 in 1921. For the next) 30; years, 
the population remained fairly constant at four to five 
thousand. From 1941 to 1951, the population doubled from 
4,900 to 9,100, representing an average annual growth rate 
of 6.4%. This largest increase since gold rush was 


attributed primarily to heavy influx of construction workers 
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and military personnel.+/ 


In the late 1950's and early 1960's, under the stimulus 
of government assistance for mineral exploration and develop- 
ment, the Yukon economy began to expand. The population 
increased from 9,100 in 1951 to 14,600 in 1961. The trends 
of the 1950's were offset between 1961 and 1966 by the with- 
drawal of military personnel and other federal employees 
and as a result population declined slightly to 14,400 in 
TOG = Since 1966, the Yukon population has grown at an 
average growth rate of 5.0% per annum, considerably higher 
than in both the Northwest Territories (3.9%) and in Canada 


as a whole (1.5%). 


The variation in population growth of the Yukon 


Territory can be explained by two factors, natural increase 


i/ D. Wm. Carr & Associates Ltd., The Yukon Economy: Its 
Potential fom cLowen and Continuity, Vol. 1, Final 
Report, prepared for Department of Indian Affairs 
and Northern Development and the Government of the 
Yukon Territory, Ottawa, November, 1968. 


Full time employees of the Department of National Defence 
in the Yukon Territory decreased from 1,413 in 1961 to 
367 in 1966, whereas total federal government full time 
employment was 1,913 in 1961 and decreased to 1,205 by 
1966. See Department of Indian Affairs and Northern 
Development, Government Activities in the North, 1961 

to 1966, Advisory Committee on Northern Development, 1962 
to 1967. 


eu Lumise otis sobay ‘avnaer vise bas, et 
| -qgoleveb bas nossexolexh tnnonte 20% pa 

. noitstuqog ont -baagqes ot aspod vin02§ a 
abnsts edt /180L Wi WOOL OF Tees at O0L,@ on x TON 
-adiw edd yd Gael bins IROL neewited teatto etsw — s 


a 


ae kd 
Pore Tye 

i morn iTt, 

i a bj 
2 


Bas coigue Isrebe® redis Binns lonnoateg vues bLim to | 
at 004,61 os vltitekte ben iinves noivslugog tiveox “ 


ms t6 maworp esd nobvaitigog moweY sii , adel esonis s 

= 
«ity ate 
BbsaasD al Bas (#@. e) aseitotiaastT scewds20H orld ritod ak an 


- (#@.f) sior e =p 7 
ee: | 9 7 av : 
noxuY ed? to ridwoswp abizelugoe si solissiney sat | He | . 


ae 
eeesstoni [euvtsn ,exogoei owd Yd darntalaxa: " BD. yaad, x 


“sdipid yidexteb lands 9 Mad Cun sq 20.2 te SIBI Pree 


est Lymonoos pomuy ed? \ td aece toogeA a tis) vai PSs: any 
Laat’ ss 4 ‘_ eri. bdber af 1 5 = dwar 202 = 15 of i 
exisiiA setbok oO JHoOMSteqsd To G ,Jtogoi 

adj lo tnamnteyeD eri ren taemgoleved epee nag Dt. 
8901 ,tedmeven .owaI7D ‘Vaos eae? if 


sonsied [snotied to Jasmtisgqed sft to saéyolqms, at 
ot co af £L8,f eg Bi Secestoab iRise anor 
amis Livi gesadtirevep Ls | ina! 
yd 208,1f of beesetpeb cena si al € 
axsisioM bas eristié ee 


rael atten ans 
S3@l ,tnemgoisved nrentazon mi 2 


(i.e., births minus deaths) and net migration.=/ The data 
presented in Table 2 indicate the contribution of both 
Migration and natural increase to total population change in 
the Yukon Territory. Natural increase grew rapidly during 
1931-61 and declined thereafter. As the contribution of 
migration declined considerably over the period of 1931-61, 
the contribution of natural increase to the population growth 
increased. During 1961-66, the loss in the Yukon population was 
attributed to the out-migration of 2,267 which was larger 
than the natural increase of 2,021. Conversely, the large 
iwelu OL negrants: to.tne Yukon Territory during 1966-71 
resulted in a rapid increase in population. This inflow 
contributed 58.81% of the total population growth in the 
Yukon Territory during that period. The dramatic changes in 
the Yukon population over the period of 1901-71 were mainly 


attributable to migration. 


B. Age-Sex Composition 


Change in age composition affects other characteristics 


1/ 


The terms "immigration" and "emigration" are usually 
restricted to international migration, while "in-migration" 
and "out-migration" are the corresponding terms used to 
describe internal migration. "Net-migration", as used in 
this study, refers to the excess of in-migration over 
Out-migration, whether the movement is international or 
interprovincial. 
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of the population such as school enrollment status, marital 
status, lkabour force status, etc. The proportion of population 
under 15 years of age indicates the number of voung persons prior 
to their entrance into the labour force. The other 

three age groups of 15-24, 25-44, and 45-64 reflect different 
stage of adulthood in relation to marital status and labour 

force status. The last category, 65 years of age and over, is the 


proportion of aged population in the period of retirement. 


Figure 1 depicts the temporal changes in the selected 
age groups of the Yukon population over the period 
1921-71. The proportion of the youth population increased 
Steadiay from 20.55%7in) 1921 to 37.61% un 2966) and 
declined slightly to 34.61% in 1971. The increase in the propor- 
tions during the period of 1921-66 was attributed to the 
rapid growth in natural increase from minus 71 in the period 
1931-41 to 2,101 in the period 1956-61 (see Table 2). On 
the other hand, the decrease in the proportion of population 
under 15 between 1966 and 1971 resulted from a considerable 
decline in the fertility rate between the period 1951-56 and 


phe periods 66-72 


Except for the period 1956-61, the proportion of 
population aged 15-24 years in the Yukon Territory increased 


constantly between 1921 and 1971. Also, there was a 


1/ 


=/ See Statistics Canada, Vital Statistics, Preliminary Annual 
Report, 1971, Catalogue 84-201, (March 1973). 
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Significant increase in the proportion of population 

between 25 and 44 years of age during the 1921-51 period. This 
increase was accompanied by a decline in the proportion 

of persons aged 45-64 years during the same period. The 
proportion of persons 65 years of age and over increased 
between 1921 and 1941, but decreased thereafter. The changes 
in age composition are of course a reflection of trends 


in the birth rate and migration in the Yukon Territory. 


The Yukon population has always been characterized 
by an excess of males over females, although this excess has 
been greatly reduced in recent years. Since 1921, the sex 
ratio (males per 100 females) of the Yukon population has 
declinem continucusiy rom 210.7 €o..11/.2 (in 1o77 ey As 
compared to 110.6 in the Northwest Territories and 100.2 in 
Canada as a whole in 1971, there is still significant sex 


2/ 


imbalance in the Yukon Territory.= 


The sex ratio by age group in the Yukon Territory vary 
widely around the overall average. For example, in 1951, for 
the group 70 years of age and over, there was an extraordinarily 


high sex ratio of 353.2 as compared to 102.3 for the age group of 


1/ 


— These figures were calculated from Statistics Canada, 
Viral emer Sr ice.. O.. L1. 


2/ Sex ratios below 90 or above 115 are regarded as out of 
balance. See Ralph Thomlinson, Population Dynamic, 


Causes and Consequences of World Demographic Change, 


RanGom ouse, inc., New York, 1965, p. 430. 
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10 to 14 (see Appendix 1). In the Yukon TEerrLcory,) as 
elsewhere, more males are born than females and for most 

age groups the death rate for males tend to be higher 

than for females. Accordingly, it is expected the Yukon 
population would have a slight excess of males in the 
younger age group, approximately equal numbers in the 

middle age group, and an excess of females in the old age 
group. In fact, the sex ratios in most age groups were 
quite high (see Appendix 1). This is undoubtedly the result 
of heavy in-migration and because mining activity tends 


to attract unmarried males .2/ 


Shifts in the age-sex distribution of the Yukon 
population between 1961 and 1971 is illustrated in Figure 2. 
The decrease in the population of the 0-4 age group resulted 
from a rapid decline in the birth rate during the 
1957-61 and 1967-71 periods. . There are concavities at 
ages 15 to 19 in the 1961 age-sex pyramid on both the male and 
female sides. These concavities are caused by the shortage 


of males during the Second World War. 


a See Chun-Yan Kuo and Chang-Mei Lu, "A Study of Migration 


Behaviour in the Mackenzie District of Northern Canada", 
Department of Indian Affairs and Northern Development, 


(May) 1975)-. 


baa 


\ J 


a eS e 
. i, ce 
oer 


ee Noe va 


x syaoodazet, 


ae ari ot ‘ae ie Se. en s 
noueyY edz Sqtnecxe ai ot ‘¥ipaibroooA 
att ak salem to aaepxe 3riplie « overt hiwow 19 


er 
oxy al arnciewss: Leups ulocamtrorags ‘squere oe — y 
apse Blo edgy al setae 0 B2SoKe ns bi sqQuoxD- 2 om 


o1ew equoup op saem AL noise: xee odd isoet at quer 


a. - 


‘ives: att vibesduobay gi ein {I xitbaeqes 998) deta oti | 
ebus?s yiivisos ontingin stwesed Snes noltszpim=nt + to 


i . aeLem heizzamiuy paar 


— - 


aoAuy of3 26 mokscdituseth xeeeeos etd mi £ assue - 


ow 


” 
i 


-+ Otgpit ai heststzapita 21: i721 Sne £9¢l neewted foate 


bojiveex quotp eps 8“) efs tio -<oiesiudedq eft nz os 
Hate: eer og sno at 
ot pniveh e7ex ottid ehg mi soiiosb biases a4 


2 
3s nolttivaones-e18 staIT - ,ehoizeaq IT-Tdel ban: sates ‘ 
‘bas slam ena dtod ap Simasyq. voesmos Fae! ae aL @i a3 a 
| spariorts aft yd Beavso sta eats tveonon oesdiT seble % 


124 bison broose bing vais sete 


aoizeraey io vbots A” qinl seMegned 
"sbans) gusizx0¥ 2c sotsintd Shvam 
.tnemgoleved mradiroW ban 


BME: 


"ELOL dy 'Z 40d 'LTOA 
'SLZ-Z6'°ON 19D ‘dnoig aby Aq uoinjojndog 


"™PHUD,) JO SNSUdD [ZHI ‘OCPEUOD $214814045S 


:DIDG 4O 924NOS 


spuesnoy] ul uoljyeyndod 


FIV ANN of JIVW 


LZ6l Yo4L tow L9eL PP 
L96L UPUL FIOW LZ6l D5 


LZ-LOGL‘AHOLINHAL NOWNA‘'GINVYAd XSS-ADV 


¢ AYNDIS 


AMT Eti s ' whay pay> 


FOC GiSAB con oo s~ 492" 


2TH Cee Covoge' idk. 


2OMKCS OF Haya: 


bOONIS{IOU ba Lvonesige 


~~ 


3G 


+2 


AES 


Without any external effect, there would be concavities 
in the 25-29 age group in the 1971 pyramid because persons 
of 15 to 19 in 1961 moved upward to the 25-29 age group 
by 1971. | Howeverjias, a result of migration, there are 
bulges in the 25-29 age group in 1971 pyramid on both the male 
and female sides. A similar explanation can be applied to 


the 20-24 and 30-34 age groups in 1971. 


C. Ethnic Composition and Population Characteristics 

The population of the Yukon Territory can be divided 
into two main categories, Native Indian and White. Native 
Indian, according to the Census definition of Statistics 
Canada, includes Métis who have identified themselves as 
such. The term "Whites" includes mainly white people but 
also a negligible number of Eskimos .2/ Throughout this 


study, the two ethnic terms, Indian and Whites, are used. 


Population of Indian and Whites in the Yukon Territory 
Over, (tne period of .1901=71 is shown in Figure 3.. During 
this period, the Indian population was fairly stable in 
contrast to the White population which decreased strikingly 
in the period 1901-31 and increased again in the 1931-71 
period. Marked changes in the total territorial population 
over the period 1901-71 were due mainly to substantial 


fluctuations in the White population. Accordingly, the 


1/ 


— There were 10 Eskimos in 1961 and none in 1971 in the 
Yukon Territory. 
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ratio of the Indian population to the total population in the 
Yukon Territory fluctuated as a result of variations in the 
population of Whites. The White population tends to vary with 
the level of migration, which in turn depends upon the level 


of economic activity in the Territory. 


In addition to the change in the population size, the 
sex ratios and age compositions are also different for both 
ethnic groups (see Tables 3 and 4). The Proportions,of the 
Indian population aged 0-4 and over 64 were higher than those 
Of- whites, in both. 196lwandaLO7lesw) As might be expected, 
for both years, the White population had a much higher 
percentage of persons aged 25-44 than did the Indian 


population. 


It is interesting to note that there was an excess 
of White males over females as opposed to an excess of 
Indian females in both 1961 and 1971. The high sex ratio 
of Whites was due primarily to net migration. Because of 
the difference in the characteristics of the Indian and the 
White populations, separate projections for each ethnic group 


will be made. 
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IIIf. METHODOLOGY AND ASSUMPTIONS 


In this section are described the methodology and assump- 
tions used to project the population growth®to=l1981 forthe Yukon 


Territory. 


A. Methodology 
Generally speaking, the method adopted for making 


the population projection depends mainly on the need and the 
data available. The various methods used for subnational 
projections includes: mathematical method: ratio neonocn method 
employing economic indicators; and the component method.+/ 

The mathematical methods include extrapolation of a series 

of census data and postcensal estimates by means of arithematic 
progression, geometric progression, a logistic curve or other 
mathematical expression. The mathematical method is used to 
project the total population. Accordingly, it does not show 

the accompanying changes in yA ue structure such as 


distribution by age, sex and race. 


The ratio method of projecting total population is 
peculiar to projection for geographic subdivision. In this 
method, ratios of the population in a geographic area to that 
of a large area are observed, projected to the future date and 


rN 


=a For a description of these various methods, see Henry S. 
Shryock, Jacob S. Siegel and Associates, The Methods and 
Materials of Demography, U.S. Government Printing Off pee, 
WAGRINGroOnm, D.C., VOLS 2,'1971. 
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then applied to the projections for the large area../ Similar 
techniques can also be applied to project the age-sex distri- 
bution of geographic subdivision provided the large area 
population projection by age and sex are available. This 
method is especially applicable where adequate vital statistics 
are lacking and the population of the area in question is 
relatively small. 

Both the mathematical method and the ratio method 
generallly have the advantage of simplicity of computation 
and employ the minimum data. On the other hand, both methods 
do not take explicit account of, and hence provide little or no 
information on the demographic or socio-economic factors or 
components of the indicated trends .2/ 

Economic analysis attempts to correlate the socio- 
economic variables with the demographic factors for a given 


3/ 


area.— It is generally believed that internal movements are 


significantly affected by the area's economic development. 


en For an application of the ratio method, see Margaret 
J. Hagood and J.S. Siegel, "Projections of the Regional 
Distribution of the Population of the United States to 
1975 , Agricultural Economics Research, 3(2): 41-52, 
BOTA ad 95.1.» 

2/ Henry S. Shryock, Jacob S. Siegel, and Associates, Op. 
2 th ysyrpal heme bse Lo 

evs 


The kind of approach has been used in some research for 
example, Ira S. Lowry, Migration and Metropolitan Growth: 
Two analytical Models, San Francisco, Chandler Publishing 
Company, 1966; and Pietro Balestra and W. Koteswara Rao, 
"Basic Economic Projections: United States Population, 
1965-80", California, Stanford Research Institute, 1964. 
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The economic advantage of one area over another will have 
substantial impact on the future size of migration flow. This 
method takes account of economic prospects such as employment, 
income per capita, production or other economic variables to 


project the total population. 


The component method involves the separate projection 
of each component of population changes, namely mortality, 
fertility and net migration. This method focuses attention 
on the influences related to each component of population 
changes. It also makes explicit the assumptions as regards 
the component of population growth and therefore provides 
One with valuable insight into the way population changes. 
The component method is especially appropriate when the 


population projections by age and sex are required. 


Because projections by age and sex are desired, the 
present study is based on the ‘component method. A simulation 


model for the population projection has been developed for 


1/ 


an earlier study =“ and is presented in Appendix 2. The 
projections are based on the 1971 Census data of the Yukon 


population by age, sex and ethnic group and made for each 


i/ 


— Chang-Mei Lu and D. C. Emerson Mathurin, "Population 
Projections of the Northwest Territories to 1981", 
Department of Indian Affairs and Northern Development, 
November, 1973. 
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Conventionally, fertility rates are projected either through 
the cohort fertility method or the period fertility method.2/ 
The cohort method projects the Peete of each cohort of 
women as they pass through their reproductive age. The 
fertilityassumptions are formulated in terms of the completed 
fenceli ey Oteactuals CONnOres OL women. 2/ Because of data 


limitations, this method is not employed in the present study. 


In the period fertility method, assumptions concerning 


future fertility are presented in terms of period or calendar 


=/ Through the use of Sprague's multiplier, the projections 
of population by single years of age and sex by ethnic 
group for the projection years as of June 1 are also 
obtained and are regrouped into five year age groups as 
shown in Appendix 10. A.J. Jaffe, Handbook of Statistical 
Methods for Demographers, Washington D.C., Government 
Printing Press, 1951. Sprague's multipliers are presented 
in Appendix 9. 


Discussions of the difference between these two approaches 
are available from the following: 


(a) Dominion Bureau of Statistics, "The Population 
Projections for Canada, 1969-84", Analytical and 
Technical Memorandum No. 4, Census Division, Ottawa 
Aprai 91970). 


(b) A. Romaniuk, "Fertility Projection by the Cohort 
Method for Canada, 1969-84", Analytical and Technical 
Memorandum No. 5, Dominion Bureau of Statistics, 
Ottawa, November, 1970. 


(c) M.V. George and K.S. Gnanasekaran, Population and Labour 


Force. Projections for Alberta, 1970-1985, Human 
Resources Research Council, Edmonton, March, 1972. 


2a A cohort of women is defined as a group of women born during 
a calendar year. The completed fertility rate is defined 
as the total number of birth per woman of the cohort over 
the entire childbearing span. 
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year age-specific fertility rates, period sex-age adjusted 
birth rates, period total fertility rate or period gross 
reproduction rates, etc. =! One way of making fertility projec- 
tion is to extrapolate recent trends in age-specific fertility 
rates. Alternatively, future births can be obtained 

by projecting the total fertility rece Once the projected 
total fertility rate is developed, a given or selected set 

of the age-specific fertility rate is applied to obtain 

Pune (Cocal births. in this case, it is) equivalent .to 

assuming that the age-specific fertility rate changes 
uniformly by age by the same percentage as the total fertility 


rate. 


As can be observed from the data in Appendix 3, anes 
is a marked difference in the fertility rates of women of 
different childbearing age and ethnic origin in the Yukon 
Territory. For example, in 1971, Indian women of 15-19 
years had an average fertility rate of 215.4 per 1,000 women 


as compared to 102.5 in the case of Whites. It is 


wwe Henry S. Shryock, Jacob S. Siegel, and Associates, op. 


Cee Os oes 
cat The total fertility rate is the number of children a woman, 
on the average, will bear if she lives to the end of the child- 
bearing period. It is calculated by summing the age-specific 
fertility rates (i.e., number of births per woman at each 
age in a given year) of women 15-49 years. In this study, 
the total fertility rate is presented in terms of 1,000 women. 
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appropriate therefore to make separate projections of the 


total annual births for Indians and for Whites. 


Because of the small number of females in each age 


group, any change in the number of births would likely 


result in a significant fluctuation in the age-specific 


fertility rates. The fertility projections are therefore 


not made on this basis. However, there has been a gradual 


decline in the total fertility rate of each ethnic group 


in 


the Yukon Territory (see Table 5). For example, between 


1964 and 1971, the, total fertility rate declined from 8.7 to 


4.8 births per woman over the reproduction period. But, 


this substantial decrease in the total Lentiiity rate vis not 


likely to be repeated in the future.2/ AS’ a result, the 


total fertility rates were projected on the basis of the past 


trend over the period 1966-71. 


In view of the uncertainty involved, three assumptions 


were made to represent the high, medium and low alternatives. 
The medium series of fertility assumes a continuous declining 
trend in the total fertility rates for the projection years 


1972-81 as the annual average change observed during 1966-71. 


The high series assumes that the fertility rate will be 53 


higher than the medium rate and the low series will be 5% lower. 


EG 


awe Based on the recent study of population projection for 
Canada, a range of fertility from 1.80 to 2.60 births per 
woman were assumed for the next decade. (see Statistics 


Canada, "Population Projections for Canada and the Provinces, 
1972-2001," Catalogue 91-514 Occasional, Information Canada, 
Ottawa, June 1974.) It is unlikely that Indian women will 

experience a lower fertility rate than the Canadian average. 


oe 


| at 7 7 ia cs 
A —_ > - 
Pec XS . 

i é. aay me eis, 
Pee ey srotetedy! 
pre” ©" lassidwW 762 mecca sia 

er: 

‘ aps dogs at aclnns® te xc “Hine st Be 
wleatl bivow edoxid 40 ecu Hes oF ‘i 
pi ppegevege add a2 nekagueanie snoitl 
exoterent exe anolstostorg abe ont Me a ran | send 
Es a ap. ee oe 
Laubexe & need asd. stad? tevewolt.. — ¥f 3 
quote: Sinise doe ko PB yi ilicxe? sade min 
naows oc elqhexe 20% . « (E eldet. sea) ‘ansinas 


ot ¥.8 mox? bonilseh stex yi if toted fasog att 


y ' 


ne ar 


tnd .botteg soltouboTges ad) sever estOn A : i 


son ek stax yoilttis? Lssos ods at seseiseb Piece 7 


end \3iveat’ 5 ea eri sb9 ede nk nasaeqeqieilie neath 
ee 
Jeeq edt lo eiasd od} no betvetotg Stan cede ‘eALEE L909 


It00es sobieg: sew. Bass 


\ 


enigiiceh suomisnos 8 maaweas ytilistet 30 arin 


ainey coltosteiq edd 2603 sesez DL ddiins: | a ners 
iA ’ 
-AT—adel paitub bevresdo spreads apsieve 


: j oy 


$2 edviliw eten. yoliiszes end serd, ws 
~sewol ,§¢..ed Liiw eaegcl wol ont bas its 


xo pea ee HORN to | eh de 
teq edozid 08.5 of 06,1 mozt git 
sotsalieia eee) aoe den 3 
ssonivozt® o6 sbsasl + 16 3D" ts 
"abso? aoltsmzuotal <imnoltesoo0 &. wie : 
Lliw yemow sstbr akioc ak AT f 
-opsisvs nsihens) etd Apc fos 


: 
vas te 


7 - » 
~ = 


be 


i: P 


24 


TABLE 5 


ACTUAL AND PROJECTED TOTAL FERTILITY RATE BY ETHNIC ORIGIN 
YUKON TERRITORY, 1964-1981 


YEAR INDIAN WHITES 
ACTUAL - 

1964 = Fr A BR Ya 4,621.5 

L365 8,491.5 3,649.5 

1966 6,547.5 Ai ial a» 0 

LOG 7 6,203.0 2,999 

Tbe hays 4,065.5 37,199.50 

GS 570.9). 8730055 

19.70 5,/00.0 PE hayes 

pus eae 4,829.0 2862.5 
ASSUMED 

LOW MEDIUM HIGH LOW MEDIUM HIGH 


LO 2 4,422.8 4,655.6 4,888.4 2,019.5 2, OLS 62 Zip Oak 
Log3 4,264.1 4,488.5 4,712.9 2,630.4 2,768.8 47907. 2 
1974 AF s'O oy: A, So elie 4,543.8 7A =F GPS Ps EE PPE et Pipa br &} 
LoS 3776364 AL 720 4,380.6 2,944.3 201 Bae a,8l2.1 
19116 mys ys Es a 022.9 4,223.4 2, U2 2,634.0 PPT ho emer | 
BES eee! 3,684.0 Spat 4,071.8 2,461.0 Pape NOY rs 2,120.0 
2578 Ee dean Roa Sy fame! 35,925.06 2,420.4 2,547.8 opOsoe2 
1979 3,424.2 3,604.4 3,784.6 27380 .'5 2,205.48 2R0 3.04 
ho SOME s oO LS RH eT ee 3,648.8 PAE ed 2,464.4 2767 
1981 Syle2e'o 3300") S Sdetes SD 27302. 0 2,423.8 2,545.0 


Source: l. Actual total fertility rates were obtained from 
Appendix 3. 


2. The medium fertility rates were derived by applying 
the average annual change over the period 1966-71 
to the ll 971 “total fertility rate. 


3. The high and the low total fertility rates were 
obtained by assuming 5% higher and 5% lower, 
respectively, than the medium rate for every projection 
year. 
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TO Compensate forthe lack“of°a definite trend)in the 
observed age-specific fertility rates in the Yukon Territory, 
the average percentage distribution of fertility rates by age 
group for each ethnic origin (see Appendices 4A and’ 4B} was 
applied to total fertility rates (as described in equation 
(1) of Appendix 2). The average sex distribution of births 
during 1961-71 (see Appendix 5) was used to determine sex 


Status of babies born during the projection years. 


CreoLcality Erojeccion 


In projecting the mortality component, two kinds of 
measures of mortality may be used, namely age-specific survival 
rate and age-specific mortality rates. In order to derive 
the age-specific survival rates, it is necessary to construct 
a life table involving the projected mortality level by age 
and sex. However, the first measure has not been employed 
in this study simply because the small size of the popula- 
tion of the Yukon Territory preclude the construction of a 


meaningful life btm —k 


In the second measure, the projected death rates may 


be derived on the basis of the various assumptions. These 


1/ 


— In Gnanasekaran's study, a life table adopted from the 
sets of regional model life tables was used for the 
Yukon Territory in deriving the survival rates. (See 
K.S. Gnanasekaran, "Mortality Projections for Canada 
and Provinces 1950-1990", Statistics Canada, 1973, (Back- 
ground Paper). 
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are: (1) maintaining the latest observed death rates; (2) 
extrapolating past trends; (3) applying the standard percentage 
decreases in death rates; and, (4) establishing target rates.2/ 
Given the nature of the death rates prevailing in the Yukon 
Territory, a modification of the first is used in projecting 


the mortality level. 


As can be observed from the data in Table 6, there was 
no definite trend in the crude death rates for either Indians 
or Whites in the Yukon Territory during the 1961-71 decade. The 
crude death rates per 1,000 Indian males decreased from 13.3 
an pb964 to 7.7 in 2967 but increased to 12.9 in’1969 and 
decreased again to the low level of 5.8 in No708/ In view 
of these fluctuations, three projections (low, medium and high) 
of the number of deaths are made in each age-sex-ethnic group. 
The low rate and the high rate in the projection period 1972-81 
are assumed to be the low rate and high rate, respectively, 
observed in the 1964-71 period.2/ The medium projection is 


the simple average of the low and the high projected crude 


1/ 


— Henry S. Shryock, Jacob S. Siegel, and Associates, op. cit. 
ea Although the irregularity of the death rate may be attributed 
partly to the actual reporting system in the Yukon Territory, 
it seems reasonable to assume that the same degree of error 
was involved in reporting system over the whole time period. 


27 The period of 1964-71 instead of the period 1961-71 was 
Chosen because the population data by age and sex for 
each ethnic group were not available for 1962 and 1963. 


fe? 


‘shotebewe Bb Nie yous t! 
Spsinectsg Stabnass edd eatyiqga ‘er 
\E noses Sepnea patdebideses: (ay, 
noasY eft ai onilisverq seden.« 
enisostory: ai” bead! stistc ane | 
oT ee sities 


oe steds .é side? at 636b eds fe oem 


4 
7 
7 ‘ ee 3 _ 
: i ye 


ensibal xodgie 102 aesex Hossd Py, 
eit .obaceh iV-Leei a4 paiavh vost god atin - ; 
€.Ei moz? beesetosb elen meetbal 000,5 seq estex a oe eeoaE 


@ 1 


bos @a0l nl eust oO} beesaxoni aod Veet ak Th ot 

wetv at ““.pfel nt 8.8 20 Level wok eld og i wn bs 

‘pid Ses puibem .wol) enolsnefomg eonds sanoissuton 

‘Glotp olndis-xee-se2 dose ci sbam SaA eitssd Ba 18 cd wa f. 
fé-S\0l Botseq notzosbo1ud ey, nt eis% Meld sid Sas ads A F ad 

, Ylevisoegees .etsz dpis pon ate2, wot oat od oF ~~ 15 

ei nolsostoyg auibem sit \E pokxeg: IT=bae ! otto 

sbuin besostoxd dpid eft bus wol sid 39 eyerove. 4 


i 4 


tee | 


hte 
= 


eid .g0 ,eetéiooesA bas covekie 8 devat oat 


bated Berlei ed yst szs1 d3seb edd to wixelvpasil @ 
‘Ytoslt1eT noxAwY eft ni mazeye pakszogex 


Torre 20 Ssexbebh emse eft tsd¢ emess of of datos 2 a | a 
» bolzeq emix ‘slodw ent” zev6 Ett 5 rapiinedie , 


ssw It-lael bolzeq silt 20" er it~ 
202 eee bas eps yd stab nolsalugod sry. mi be “a? ao 
feel Saw foeL wed “ecuni tev ay | ite 


4a ww Se) 


27 
TABLE 6 


ACTUAL AND PROJECTED CRUDE. DEATH RATE PER 1,000 POPULATION 
BY SEX AND ETHNIC GROUP, YUKON TERRITORY, 1964-1970 


————————— 


y Indian Whites 

a Male Female Male Female 

actual 
1961 Loe Lo.4 6.9 224 
2907 276 8t2 5.4 2.9 
1963 pO Ui I Lae2 56 oe 
1964 Ae: yt | 8.8 62 1 33 
1965 MATE 220 (ES, a fag 
1966 0.3 1542 5. 2n'6 
1967 head 8.9 spat | 223 
1968 9.6 LELEG 7 pas ees 
1969 12.9 LOLS? owe Les 
1970 So 14.9 8.6 apt 
oy Lt LAGS 11.4 6.9 Pasa 8 
assumption 

1972-81 
Low yng 8.8 a eely 3 Lee 
Medium 9.6 abn 6] Jie Pdi 
High By veagt bee fae 3) aac 


Source: 


(2) 


(3) 


The actual crude death rates were 
Calculated from the sources described 
in Appendix 7. 


It is assumed that the level of the low 
or the high rates observed during the 
period 1964-71 will be duplicated in the 
projection years 1972-81. 


The medium projected crude death rate 
was the average of the low and the high 
projected rates. 
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death rates. These crude death rates are applied to the 
previous year's total population to obtain total annual deaths. 
By applying the average age distribution of deaths by sex for 
each ethnic origin over the period 1964-71 (Appendix 6), the 
number of deaths by age, sex, and ethnic group is obtained 


for each projection year (see equation (2.2) in Appendix 2). 


Alternatively, the average age-specific mortality 
rates for a selected period were assumed to be duplicated 
Over the projection years. Because of the small size of the 
population in the Yukon Territory, the age-specific mortality 
rates fluctuated from year to year during the past eight 
years. It was therefore decided to apply the average mortality 
rates by age and sex during the period 1964-71 (see Appendix 7) 
to the previous year's population in projecting number of deaths 
by age, sex, and ethnic group throughout 1972-81 (shown as 


Sqliati1on (2.1 jit Appendix. 2). 


D. Migration Projection 
The increase or decrease in the size of the Yukon 
population was accompanied by a net in-migration or net 


out-migration over the period rosters For example, 


1/ 


= There are four categories of migration, immigration, 
emigration, in-migration and out-migration. The first 
two terms are applied to international movement whereas 
the latter two are used in the interprovincial movement. 
In this study the term "in-migration" was used to indicate 
both immigration and in-migration and the term 'but-migration"” 
represents both emigration and out-migration. 
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the decrease of 300 in the Yukon population between 1964 and 
1965 was primarily due Cord net out-migration of 629 

(see Appendix 8A). Given the importance of migration in 

the Yukon's population growth, it is desirable to include 


this component in population projections. 


Of the three components of population change, migration 
is probably the most hazardous to project, because the 
relevant statistical data are either poor or non-existent. 
For example, Statistics Canada Census collected information 
on migration which referred to five-year mobility and did 
not represent the total migration. For instance, in the 
1971 Census, migration data represented only the survivor 
migrants in 1971 who moved during the 1966-71 migration interval. 
Moreover, the census migration data included only a single 
(or last) move of persons over the five-year period. - Accordingly, 
the census migration data are not a suitable basis for 


population projection. 


One of the other sources of developing migration is 
family allowance data. It provides information on the number 
of families in receipt of family allowance that have been 
transferred from one province to another. Based on these 
records, the number of migrants is estimated by applying the 


ratio of migrant children to all children under 16 years of 
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age to the total population. However, because movements 
of single adults cannot be obtained from family allowance 
data, this source is also rejected as an adequate data base 


for migration projection.2/ 


Because data on migration are insufficient to make a 
Separate projection for each type of migration (i.e., 
immigration, emigration, in-migration and out-migration), 
in the current study, the procedure is based on the assumption 
of an annual absolute volume of net migration for each ethnic 
group in the Yukon Territory during the projection period. 
Based on intercensal estimates of population provided by 
Statistics Canada and on birth and death records, annual 
volume of net migration in the Yukon Territory is estimated 
(see Appendices 8A, 8B and 8C). On the basis of these data, 
the following assumptions: shown in Table 7 are made for projecting 


Migration: 
TABLE 7 
ASSUMPTION OF NET MIGRATION FOR THE PERIOD 1972-81, YUKON TERRITORY 


EM A ee Sane Oe hei I ede Di vt oe gee eet eR Sc ST ee el, Melaleaee eS 
Ethnic 


Origin Annual Number of Net Migration, 1972-81 
st sen enennennennenee 
Low Medium High 
Indian -40 -20 0 
Whites 100 300 500 


1/ 


— Particularly in the North, migrants are likely to be single 
adults. See Chun-Yan Kuo and Chang-Mei LupOD | ii. 
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TABLE 8 


AGE-SEX COMPOSITION OF MIGRANTS BY ETHNIC GROUP 
YUKON TERRITORY, SEPTEMBER 1972 - AUGUST 1973 


Age Indian Whites 

Group Male Female Male Female 
Under 1 0.0 0.0 O.a7 0.80 
1-4 0.0 0.0 4.77 3.04 
ong 0-30 0.0 4.49 3274 
10-14 0.0 00 SPS, Eee: 
15-19 0.0 0.0 5.48 4.21 
20-24 0.0 Bis 0.7, Oe 8 a0 
25-29 40.00 0.0 ag iss PR 
30-34 Sou Ds On 5.99 4.40 
35-39 20.00 Uru SHR PDB He 
40-44 0.0 0.0 30 Di LAS 
45-49 AMS age pe 0.0 Zoo Neg e 
50-54 6.66 0.0 1.40 OS 
595-59 0.0 ome) Are 0.38 
60-64 0.0 0.0 0.38 0.33 
65-69 0.0 0.0 0.09 0.09 
70- 0.0 07,0 ORi23 0.05 
Total 86.66 i334 SAE wy 42.63 


—_—_--——re eee 


Source: This information was derived by extrapolating 
the results by age obtained from. the Yukon 
Health Insurance Master Tape, Health Service 
Branch, Yukon Hospital Insurance Servicé; 
Government of the Yukon Territory. 


Note: The age- sex composition of Indian migrants is 
associated with a net Out-migration (including 
moving out of the country and out of the 
territory). In the case of Whites, the data 
represent the age-sex composition associated 
with net in-migration. 
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In addition to the assumed number of net migrants, the 
age-sex pattern of migrants is needed in making population 
projection by age and sex. Based on the health insurance 
record of the Yukon Territory, the numbers of in-migrants 
and out-migrants during September 1972 to August 1973 were 
obtained for each ethnic group.+/ The age-sex distributions 
of the White net in-migrants andthe Indian net out-migrants are 
presented in Table 8. Because of lack of data, the single 
set of migration pattern by age and sex for Indian and 
Whites is accordingly used over the projection years 1972-81. 


i/ 


The Yukon health insurance plan started its operation in 
April of 1972. Given five months provision tor the 
possible delay in registration, the data for the period 
of September 1972 to August 1973 were processed to get 
the number of persons leaving and entering the Yukon 
Territory. Because no indication of death was made, the 
actual recorded number of deaths obtained from Statistics 
Canada were used to adjust number of out-migrants. 
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IV. RESULTS OF THE PROJECTION 


This chapter summarizes the results of the population 
Pprojectionytorethe YukoneTerratory. ..-t.includes.not.only 
an analysis of the projected total population of the Yukon 
Territory to 1981, but also an examination of the age-sex- 


ethnic composition of that population. 


A. Projection Series and Selection 


The population projections for the Yukon Territory 
could be obtained by combining the various assumptions 
described in the preceding section, i.e., three fertility 
assumptions, three migration assumptions and four mortality 
assumptions for each ethnic group. Alternatively, a combination 
of assumptions regarding the three components of population 
change could be chosen selectively for each ethnic group to 


1/ 


produce numerous projections.= In selecting the projection 


series, the estimate of 1973 population for the Yukon 
2/ 


Territory by Statistics Canada has been used as criterion.= 


Based on this criterion, 23 series out of 36 are selected 


1/ 


— This method was not used in the present study due to a 
narrow range of the 1973 projected populations for each 
ethnic, group. 


The total population of the Yukon Territory was estimated 
about 19,700 persons in 1973, See Statistics Canada, 
Estimated Population by Sex and Age Group for Canada and 
Provinces, Catalogue 91-202 Annual, March 1974. 
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and presented in Table 9. 


Be. Total Population 


According to the selected 23 series projections, the 
population of the Yukon Territory is expected to range from 
217014) to, 23,090 persons in 1976, and from’ 24,612 to 27,928 
persons in 1981 (see Table 9). Four projections called 
Series A, Series B, Series C and Series D have been chosen 
and are presented in detail in Appendix 10. These four 
series are selected in such a way to cover the range of the 
projections that are presented in Table 9. Table 10 


summarizes those assumptions underlying the four series. 


The population of the Yukon Territory numbered 18,385 
in the 1971 Census, an increase of 4,008 during the inter- 
censal period 1966-71. This change in population represents 
an average annual growth rate of 5.0% (see Table 1). Under 
the four projection series, the Yukon population is antici- 
pated to grow annually in the range of 3.18% and 4.66% between 
197i and 1976, and in* the range of 2.73% and’3.88% during the 


1976-82 period. (see Table 12) ..,,.explicitly,.under all four 


series, the population of the Yukon TeLeLCOoLv. Wily Gonk1 aie 
to rise but the rate of growth will decline between the 1966-71 


period and the 1976-81 period. 


C. Ethnic Composition 


In 1971, Indians made up 14.0% of the total population 


only Cabigeatons asixse ff ‘bétuelsn a oF 
mox? apis ‘ot aurea at yiodiszeT aetwe uae Yor 
Be, 1S of Sia, ss mow? Bas “\ OPED ak brosteg Geo, ef on 

belles anokiostoxg 2wet 2 te ofdee see) Leer ak a 
neeods need eve 0 asiteé bas 9 eaizee’ .2 webser- 


. oe 
Soule . 


1yot sasdT  .04 xibnsagA ni Lisseb at Gataseszg OnE) > 

eit 0 spaei eft tsvoo of yew # stone ie meres ets ace 
r 1 

gotzee tot std poiyivebuy emetsgibeen deods eniaaamill | 
7 ct, ‘ 


: 


Oi sidstT .@ sidst ni besageese ete oats sas 


C8€,8f bersdmua yrosizzeT noduY ena, 2e nelgelogeq anf 
“zetnt ors patavh $00,% 30 ezsiipAi ne seyene> ITs ada 4 7 
eineestqet nolsslugog ai speeds eiff -.iT-asel tbobyeq Sane: ~ i 

- -gebetl. »(I eldst see) €0,2 Xo eae: f@wotp Isurine eperevs oe 

-isitas ei noits Lucoq nowy off , waiver noltsetoz 100% ata 

nsewsed #33. bos #81.€ to epnst ef? at Yiivennie wot ad betsq 
ont paizub #68.¢ Boe #tt.$ to epast afd oi bos ,eveL Ge ed 
tu02 Ife xebow ,ylzloifgx® (ff elds? ese) Boiteq - | 
 gunitnos fiw yroria1? nowt ort So aviselugug en? ‘ 
IN-a20L oid neewied sniloeh Ilbw geome to atea Gay aud as 


rae tuk. PO ers Fike 
soiltalugog Isto3 sriz vad $0.0 Ww @ neLbal 


TABLE 9 


a0 


PROJECTED POPULATION OF THE YUKON TERRITORY ACCORDING 
TO VARIOUS ASSUMPTIONS OF MORTALITY, FERTILITY AND 


MIGRATION, 


i973, 1976 and 1981 


rr 


Projected Total Population 
OLS 1981 


Assumptions 


19706 
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Mortality 
Fertility 


Migration 


Lo), 665 
oO geod 
LO, 412 
20,159 
19,760 
20,207 
19.407 
20,155 
19255 


19,649 
29,094 
19,697 
20,143 
19,745 
20,192 
20,040 
19,643 
20,089 
19,691 
20,137 


22,542 


Zlyoi4 


22,666 


21,634 
22,790 


24,679 
27,099 
24,917 
27,551 
25,155 


24,612 
27,016 
24,851 
27,269 


Symbols used in assumptions are stated as follows: 


The subscripts ¢C, L, M, and # represent Constant, Louw, 


Medtum and dtgh respectively. 
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of the Yukon Territory while Whites contributed 86.0% of that 
population. It is projected that the proportion of Indians 
in-the population-of the Yukon-Territory will-continue- to decline 
in favour of an increasing proportion of Whites (see Table i). 
By 1981, the Indian population will Lange Cuom 2,606. £0 3,250; 
representing an increase of between 10% and 27% over the 

1971 Census figure of 2,580. The population of Whites is 
projected to increase by between 38% and 563 during the 1971-81 


period. 


The Indian population in the Yukon Territory is anticipated 
to grow at an annual rate of 1.10% to 2.66% over the 1971-76 
period and 0.82%.to 2.20% during the 1976-81 period (see 
Table 13). Under Projections A and B, the growth of the Indian 
population is expected to Spas whereas in the series C 
and D, it will be slightly accelerated between 1971 and 1976 and 
then decelerated from 1976 to 1981. This is due to the 
different assumptions underlying each projection (see Table 10). 
However, under all four series the population of Whites is 


expected to grow at a faster rate between 1971 and 1976 than 
Tt will be*in the “Po76=381 period. 


D. Age-Sex Composition 


According to the four series of projections, there will 
be a significant shift in the age distribution of the Yukon 


population between 1971 and 1981. The proportion of Indian 
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ACTUAL AND PROJECTED POPULATION DISTRIBUTION OF 
THE YUKON TERRITORY BY ETHNIC GROUP 
LOO eL oy ter boro. aia O81 
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Year Indian Whites 
Indian Whites 

a a eg ee ee A eo 
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and Whites under 15 years of age is projected to decrease 
consistently over the 1971-81 period (see Table 14). The 
decrease in the population of the child age group (0-14) 
will be accompanied by an increase in the proportion of the 
working age population (15-64) for both Indian and Whites. 
In 1981, the Indian child population will make up 37% of the 
total population as compared to 41% in 1971 (Projections A, 
B, and C). The proportion of the Indian population in the 
working age group is expected to increase from the 1971 


tevel, of753.5%, tolabout 56%.31n 1981 (Provyection) B). 


The shift in the age structure of the Yukon population 
results from the different rate of population change among 
the age groups. The percent changes of population by the 


selected age groups during the 1961-71 and 1971-81 periods 
1/ 


are depicted in Figure 4.=— 
In addition to the age distribution, the age dependency 

ratio and sex ratio of the Yukon population in 1961, 1971 

and 1981 are also presented in Table 14. The age dependency 


ratio is a measure of age composition, not of economic 


2/ 


dependency .— The projections indicate a downward trend in 


= It will not be surprising that there is a very high percent 
change in the old age population group (65+) in which the 
population is small. 


The age dependency ratio represents the ratio of the combined 
child population (0-14) and aged population (65+) to the 
working age population (15-64). Because some people in 
working age group (such as housewives) are economic 
dependents, the age dependency ratio cannot be considered 

as a reflection of economic dependency. For a detailed 
discussion, see Henry S. Shryock, Jacob S. Siegel and 
Associates, Opecit., Volo lw p.w235. 
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the dependency ratio during the 1971-81 period. The 
decrease in the fertility rate and therefore in the number 


of children will diminish the age dependency ratio. 


Furthermore, the projections also indicate that there 
will be more males than females in the Yukon Territory in 
1981 although the imbalance between sexes will decrease. 

The 1971 sex ratio for the Yukon Territory was 117.2; it is 
expected to be 111.8 in 1981 under Projection C and 115.0 


under Projection D. 
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V. CONCLUDING REMARKS 


The population projections for the Yukon Territory to 
1981 presented in this report were based on various 
assumptions underlying the components of population change. 
A computer program for the population projections by the component 
method was set up to carry forward the 1971 Census population 
by age, sex and ethnic group to 1981. The projected popula- 
tions for the Yukon Territory from 1972 to 1981 represent the 
future population as of June 1 of the year. The projections 
presented are conditional in the sense that the projected future 
Size and age-sex-ethnic structure of the Yukon population will 
be attained only if demographic trends during the projection 
period coincide with those implied in the underlying assump- 
tions. Nevertheless, they provide a useful insight as to the 
future changes in the growth and structure of the Yukon 


population. 


The twenty-three series:of population projections give 
users a fairly wide choice of future size of the Yukon popula- 
tion. In view of many uncertainties in predicting the future 
population change, the author does not recommend any series 
of projections as the best series. Instead, the author has 
chosen four series of projections which seem to present a 


probable range of future population of the Yukon Territory. 
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Besides the present study, there are another two studies 
presenting the total population projection for the Yukon 
Territory for the year 1981. In a study by Mathurin and 
Lafrénierel’, the total population of the Yukon Territory is 
expected to be 23,930 which is 682 less than the lowest 
projection of the present study (24,612 under Series A), or 
representing 2.77% lower. Because their projection ofthe 1971 
population for the territory (16,912) was 1,473 lower 
than the 1971 Census figure of 18,385, the 1981 projection 


naturally tends to be low under the assumption of a constant 


growth rate over the period 1971-86. 


Statistics Canada has developed a series of population 
projections for the Yukon Territory over the period 1972-2001 
within a national context. 2/ The component method was also 
used in the study but failed to take ethnic qiftference ines 
consideration. According to the Statistics Canada vrojection, 
the Yukon population is anticipated to grow in the range of 
22,500 to 26,200 by 1981 as compared to the projections of 
24,612 to 27,928 in this study. The present projection is 


about 6.60% to 9.39% higher than their projection. The age 


1/ 


D.C. Emerson Mathurin and Normand Lafréniere, op. cit., 
p.- 8. In their study, the average 5 year rate of growth 
by the selected age groups for the periods of 1951-56, 
1956-61 and 1961-66 was used for projection from 1971 to 
1986. 

2/ 


=~ Statistics Canada, OD. .CLt. 
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and sex structure of the two studies are also different (see 
Table 15). The question of which projections have greater 
validity must await further tests about assumptions made in 


each. 


This demographic study of the Yukon Territory has been 
Carried out to project the future size of the population. 
However, it is clear that further study of the interrelationships 
between economic and demographic factors is required before 


a more refined projection model can be constructed. 
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APPENDIX 1 


SEX RATIOS BY AGE, YUKON TERRITORY, CENSUS YEARS 1951, 1961 AND 1971 


essences! 


Sex Ratio 


Age Group LOS 1961. 1971 
0-4 104.8 108.9 1057.9 
Shas) 106.4 LOD". 6 PLOe 

10-14 ORS 104.3 BES bo wey 

15-19 1Oo7eu he al} Ses eh 

20-24 204s Ot 98.4 

25-29 WS 2h 2350 P217..6 

30-34 144.8 144.6 SB se 
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Source: Statistics Canada, 1971 Census of Canada, Population 
by Age Group, Catalogue 92-715; Vol. ae cee 
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APPENDIX 2 
SIMULATION MODEL FOR POPULATION PROJECTIONS 
OF STHE.) YUKON TERRITORY TO 1965 
Dewi i population of the Yukon Territory by 
five year age intervals, by sex and by ethnic group is 
used as the base data for projections to 1981. In 
addition, the following data regarding each component 


of population change are required: 


(a) Age-specific fertility rate (birth rate per 1,000 


women in the respective age group), (FY t), BY 


ethnic group. This 2s themproduct of the projected 
total fertility rate (TF) and the average percentage 
distribution of the fertility rate for each age 


group (f£,). 
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Let i denote an age group, k denote an ethnic group, 


and t denote a year. 


(b) Number of deaths by age group, sex and ethnic group 


k 


SU 


), calculated from Equation (2.1) or Equation 


(2.2) depending on data used. 
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Also, ; 
Deets = Ur pephe a) (2 4/2600) ay Ceo 
a i Oe ce pe ug tls 
Ce oan op. ale 
he a, 2 
Kees e 
where ee = population of age group "i" in sex group 
On ene eee ethnic. group _in year “t-1", 
ee = death rate of age group "i" in sex group 
"n" in the Pan SEnnic group an year ~t.,; 
ae = crude death rate per 1000 population in 
Sex group) int in the oe ethnic group 
lieyveare ale, 
anes = percentage distribution of death rate of 
agesgroup, "1" in’ sex group “n’” in the eae 
ethnic group. 
Let n denote sex, i.e., n = 1 for female, n = 2 for male. 
(c) Number of migrants by sex, by age group and by ethnic 
group cs ). This is the product of the assumed volume 
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of net immigration (RE) and the percentage distribution of 
migration by age group and sex (m. 
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Once the basic data that are required for the projections 
are calculated, the population by an age group, sex and 
ethnic group can then be projected. The basic equations 
determining the population change in age group "i" as the 
year changes from "t-1" to "t" are shown as follows" 


Let t = 0 represent the base year (e.g. 1971) and 


let N represent the frequency of iteration. 
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Se Mae PrOportiGnvter Pivebirths in séx*groiip “n" 
f 
in the ae ethnicyoqrouptint thetyear "t" 
k k 
Fr. ano 0: are defined as above. 
ale ae ar ete 


It is assumed in Equation (4) that half of the females 
who die give birth prior to their deaths. 
In addition to births, deaths must be subtracted from 


and net migration added to the previous population: 
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During the computation, as the year "t" is incremented, 
the upper and lower ages of the groups will increase. Since 


death rates, fertility rates and migration distribution are 
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APPENDIX 53 (A AND B) 


AGE-SPECIFIC FERTILITY RATES BY ETHNIC GROUP 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


YUKON TERRITORY 


Livebirth data by age of mother and by ethnic 
group were obtained from Statistics Canada, 
Health and Welfare Division, Vital Statistics 
Section. Total livebirths exclude those where 
mother's age was unknown. 


Indian population data were obtained from the 
following procedures: 


(a) To estimate the ratio:of total Indian 
population to Registered Indian population 
for 1964 to 1970 through interpolation on 
the basis of 1961 and 1971 data. 


(b) To estimate the total Indian population by 
dividing the total Registered Indian 
population by the corresponding ratio 
obtained from (a). 


(c) To estimate Indian population by age and 
sex by applying the age-sex distribution 
of Registered Indian population to the 
estimated total Indian population for 1964 
hOn Eo Oi, 


The population data for whites were obtained as 
a residual from total Yukon population by age 
and sex which were estimated by Statistics 
Canada. 


Age-specific fertility rate was calculated by 
dividing the number of livebirths by the number 
of females in the respective age group, and by 
multiplying the results by 1,000. 


Total fertility rate was obtained by multiplying 
the sum of the age-specific fertility rate by 5. 


The general fertility rate is defined as the 
birth rate per 1,000 women, 15-49 years. 
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APPENDIX 5 


SEX DISTRIBUTION OF BIRTHS BY ETHNIC GROUP, 
YUKON TERRITORY, 1961-1971 


Sex Distribution of Births (3) 


Year | Reindieces = haem ata eS Mnnniteas.. 
M rr M F 

eee ne en eal cee ee ed 
1961 sche 46.5 50.0 50.0 
1962 56.6 43.4 Soe 46.7 
1963 45.8 54.2 49.6 50.4 
1964 Dono 44.5 51.4 48.6 
1365 49.2 50.8 54.2 45.8 
1966 43.8 56.2 520 47.4 
1967 S726 42.2 mie ley lh 50.9 
1968 Spstad 44.4 47.0 5320 
1969 60.2 39.8 Sie 48.5 
1970 60.4 39216 USS 49.3 
ua 56 ot 43.9 54.2 45.8 
Average 54.1 46.0 ie 48.8 


nnn nn renner rrr se SSS ts Ss tsetse 


Source: Computer print-out obtained from Statistics Canada, 
Health and Welfare Division, Vital Statistics Section. 
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APPENDIX 


PERCENTAGE DISTRIBUTION OF DEATHS BY AGE GROUP 
SEX AND ETHNIC GROUP, YUKON TERRITORY 


Age Indian Whites 


Group Male Female Male + Female 
Under 1 23 sal 29 26 Le.-6 24.6 

1-4 4.6 EA Le 40 

5-9 > ob eae eu Theo 
10-14 Meee) eee 3 Le BL Age} 
15-19 5 66 i ies B.3 Zed 
20-24 mee 26 4.1 26 
25-29 2.8 5.2 Sad) 21.6 
30-34 Za La 4.3 21.6 
35-39 BAG 2: 2.6 Rae) 2 6 
40-44 7.4 pi. 2 5m lL 4,4 
45-49 Seth Baek a3 730 
50-54 Sak A3.3 te 3 AGS 
55-59 0.9 22.0 8.2.3 i329 
60-64 4.6 ce o5 6 97 
65-69 6.5 3.5 OM. 4.4 
70 - 19.4 ONS tages" Lee 15.8 
TOTAL 100.0 100.0 100.0 100.0 


Source: Based on number of deaths over the period 
1964-71 as shown in Appendix 7. 
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APPENDIX 9 


SPRAGUE MULTIPLIERS 


The Sprague Multipliers smooth the data reported for any five-year 


age period. 


This method simply redistributes the number within the 


five-year age period into estimated numbers for single years of age, 
without altering the total reported for the five-year age period. 


1. First end-panel multipliers (Graduating N,) 


Ny Ny N, N, SUM 
ie 0.3616 me) ors + 0.1488 aes) SOS 0.2000 
ny, + 0.2640 oops) 2.0 U + 0.0400 = 02,0080 0.2000 
R, . + 0.1840 + 0.0400 = 0 052.0 + 0.0080 0.2000 
ny, + 0.1200 + 0.1360 stv) sees 0) + 0.0160 0.2000 
n + 0.0704 + 0.1968 - 0.0848 + 0.0176 0.2000 


ea. Frarste’ next 


to the end-panel multipliers (Graduating N,) 


Ny No N3 Ny SUM 
ny Fe. 101.0336 tei Qcuder 72 ye ty Ue Ber + 0.0144 D72,0:0,0 
n5 + 0.0080 Oren 20) ieee rede) + 0.0080 022000 
hy = 0.0080 t% 0.2160 - 0.0080 + 0.0000 0.2000 
Rag 0.0160 + 0.1840 + 0.0400 - 0.0080 0.2000 
oi 0:..017,6 + 0.1408 deve) 09.12 - 0.0144 0.2000 
3. Mid-panel multipliers 3) 

Ny Ny N3 Ny Ne SUM 
ee 0.0128 + 0.0848 0.1504 - 0.0240 0.0016 0.2000 
n, - 0.0016 + 0.0144 0.2224 - 0.0416 0.0064 0.2000 
n3 + 0.0064 = 0.0336 0.2544 = 0.0336 0.0064 0.2000 
ny + 0.0064 = 0.0416 0.2224 + 0.0144 0.0016 0.20000 
n mo 050026 - 0.0240 0.1504 + 0.0848 0.0125 0.2000 


ieee val : Ae ; a : - 
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OO0E.0 0800.04  OS60.0 - 


OOOf.0 oO8l0.04+ “Off0.6 = 
0005.0  aTf0.04 - BbBO.0 ~~ 


MUe vi og 


s ¢* a 


VO0D.0 $d10,0 + S270.0 


1 


SVES.0 + _ BEEOLO + 

OSef.0 + cB 

osik.0 + §©6afgd.e = 

Od81.0 + OasOs0 = gee 

OOGL.G DbbLO,0 = £160.04 Bobo + asff0,0 = gat 
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000S.0 800.04 Gebdlo 
0008.0 oo0o.0 + . OeOnLe 
ON0S.0 0800.0 =” Cooked 
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000.0 «=~ BL00.0 + onkO.o = edenwoie © saeou 
O0DE.0 $300.0 + 9160.0 ~~ SS8E,0 + BbL0,0 + Sa 
O00S.0° PI00,0 + BEEOLO ~ epeele + BEeoe 

OO00S.0 BIN0LO = phLOWw + PSSE.O ate 
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The estimated numbers for single years 


Ny 


0.0144 


0.0080 


0.0000 


0.0080 


0.0144 


No 


0.0176 
0.0160 
0.0080 
0.0080 


0.0336 


as follows: 


nD 


QeO9LZ 
0.0400 
0.0080 
0.0480 


0) 2 


a 


0.0848 
20720 
050320 
0.0400 


0.1488 


ae 


0.1408 


* 0.1840 


0.2160 
O22520 


SB AUENE SS 


2 


0.1968 
Oriol 
0.0400 
0.0960 


072768 


Nt 


0.0176 


0.0160 


0.0080 


0.0080 


0.0336 


Last end-panel multipliers (Graduating Ny) 


ae 


0.0704 
0.1200 
0.1840 
0.2640 


0.3616 


of age are calculated 


Last next-to-the-end panel multipliers (Graduating N3) 


SUM 


0.2000 
0.2000 
0.2000 
0.2000 


0.2000 


SUM 


0.2000 
0.2000 
0.2000 
0.2000 


0.2000 


Where n= estimated number for single years of age i; 


Source: 


aye reported number for five year age group j; 


M..= multiplier of i-th row and j-th columin the selected 


set of multipliers. 
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A.J. Jaffe, Handbook of Statistical Method for Demographers, 


Washington D.C., U.S. Government Printing Office, 1951. 
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APPENDIX 10 


PROJECTED POPULATION BY ETHNIC GROUP, 
SEX AND AGE FOR THE YUKON TERRITORY, 


pO T2190. PROJECTUONS A,. By. CC, AND) D. 


NOTE: In the following Tables the 
sum of individuals is not equal to 


the: total due “to rounding error. 
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